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Casimir
$\rho(\sigma;r)=\frac{1}{\zeta(\overline{\psi}(r),\beta)}\exp(-\beta\sigma\overline{\psi}(r)-\alpha(\sigma))$ , $\overline{\omega}=-\nabla^{2}\overline{\psi}$ (2)
Boltzmann $\beta$ $\alpha(\sigma)$













(2- ) $\mathcal{D}=[-L_{x}/2, L_{x}/2)\cross[-L_{y}/2, L_{y}/2)$
$v=(v_{x}, v_{y})$ $\omega=\partial_{x}v_{y}-\partial_{y}v_{x}$
$L_{x}=2\pi,$ $L_{y}=2\pi\Gamma$ ; $\Gamma\geq 1$
$\Gamma>1$
$\Omega(x, y)=-\cos\frac{y}{\Gamma}$ (4)
$y$ zonal flow $\Gamma=1$





$+$ Base flow $\Gamma>1$ (4)
$x$ 1
:




1 – hyper viscosity
$(-1)^{h+1}\nu\nabla^{2h}\omega$ ; $h=4$ .
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$Z(t)=-{\rm Re}\hat{\omega}_{(1,0)}(t)$ ; $\wedge q(t)$ $(t, r)$
Fourier
base flow (4) zonal flow (5) dipole flow
$Z(t)$
(













$\dot{x}=v_{x}=+\partial_{y}\psi$ , $\dot{y}=v_{y}=-\partial_{x}\psi$ (7)
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$\psi$
$z$ $\psi$ Hamiltonian, $(x, y)$
Hamilton Hamilton $\psi$
$\omega=-\nabla^{2}\psi$
Euler $x$ 1 $T$
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